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Shoulder jointAbstract Objective: To evaluate the role and efﬁcacy of U/S and MR in diagnosis of rotator cuff
disorders and shoulder joint instability.
Patients and methods: This study included 30 patients with shoulder pain and/or movement limi-
tation. They underwent shoulder U/S examination followed by MR examination. The U/S &
MR diagnostic criteria of each patient were analyzed, compared and correlated with arthroscopic
and/or orthopedic surgical ﬁndings.
Results: 15 patients had with rotator cuff disorders 15/30 (50%) and 11 patients had shoulder
instability 11/30 (36.7%). Out of 15 patients with rotator cuff disorders, 12 patients had rotator cuff
tears 12/15 (80%) and 3 patients had tendenosis 3/15(20%). The supraspinatus muscle was involved
in all cases (100%), without a signiﬁcant comparable difference between U/S and MR. Out of 11
patients with shoulder instability 8 patients had anterior labral tear 8/11 (72.7%); 2 patients had
superior labral tear 2/11 (18.2%) and only one patient with posterior labral tear.
Conclusion: U/S and MRI are valid diagnostic modalities in detecting, characterizing and discrimi-
nating the rotator cuff disorders, with no signiﬁcant comparable difference. U/S has many challenges
in patients with shoulder instability, while MR provides accurate diagnosis even without contrast.
 2013 Production and hosting by Elsevier B.V. on behalf of Egyptian Society of Radiology and Nuclear
Medicine. Open access under CC BY-NC-ND license.1. Introduction
The shoulder joint is one of the most sophisticated and compli-
cated joints of the body. Because the shoulder is such a unique
joint, it is also prone to unique & complex problems. Its ele-
gant design gives a great range of motions and gives us the
ability to apply a great deal of force to daily activities (1,2).
The gleno-humeral joint is a synovial ball and socket artic-
ulation between the head of the humerus and the glenoid cav-
ity of the scapula (3). The relatively large articular surface of
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noid cavity explains the extended mobility of the joint & sus-
ceptibility of the glenohumeral joint to dislocation,
subluxation and lesions related to chronic stress in surround-
ing soft tissue (2). Joint instability is provided instead by rota-
tor cuff muscles (supraspinatus, infraspinatus, teres minor and
subscapularis muscles), long head of biceps brachii muscle, re-
lated bony processes & extracapsular ligaments (3).
The rotator cuff muscles help to lift and rotate the humerus
& unfortunately injured by tears, tendonitis, impingement and
strains. The pathophysiology of the rotator cuff related shoul-
der dysfunction is generally divided into two broad categories;
Primary rotator cuff disease either from impingement syn-
drome or intrinsic tendenosis and secondary ones as a conse-
quence of glenohumeral instability (4). The rotator cuff
tendons may also be affected by instability through extrinsic
impingement mechanism, so it is important to be evaluated
carefully in these patients. The anteriorly unstable humeral
head produces narrowing of coraco-acromial outlet leading
to rotator cuff pathology (5).
Modern U/S has now acquired a very important role in the
spectrum of imaging modalities available for the study of mus-
culoskeletal system (6). U/S is an inexpensive, dynamic, fast,
and easily accessible method and has been shown to be useful
in the evaluation of shoulder abnormalities such as a complete
rotator tear (7). The usefulness of U/S in patients with partial
thickness tear (8), shoulder instability, humeral head fractures
and anterior labral tear (9,10) has recently been reported.
However the ability of U/S to depict and allow characteriza-
tion of glenoid rim fracture, labral tears, and an essentially lig-
amental capsular injury is not thoroughly documented (11).
One of the major advantages of U/S relative to MR is its
real-time ability (12).
MR imaging of the shoulder is widely used for assessment
of impingement, instability and related clinical conditions.
The complex anatomy of even a small structure of shoulder
joint has gained more importance within the last two decades
due to increasing spatial resolution of MR imaging (13). MR is
now playing an important role in the investigations of the
shoulder joint abnormalities. Its superior ability to demon-
strate both internal structures & soft tissue surrounding the
joint, together with its non-invasiveness nature has in many in-
stances made it the imaging modality of choice (14).2. Patients and methods
2.1. Patient population
This study was approved by the ethics committee of Tanta
Faculty of Medicine. All the patients gave informed consent.
This study included 30 patients (20 males & 10 females), with
age ranging from 17 to 60 years, who presented clinically with
shoulder pain and/or limitation of its movement mainly abduc-
tion movement & with high clinical suspicion of rotator cuff
disorders and/or shoulder instability.
The patients were referred from Orthopedic Surgery
Department & physiotherapy out-patients clinic to Radiodiag-
nosis & Medical imaging Department of Tanta University
Hospital from April 2012 to December 2012 for non-invasive
U/S & MR examinations and evaluation, with special atten-
tion to rotator cuff disorders, shoulder instability. The U/S& MR ﬁndings were analyzed & correlated with arthroscopic
and Orthopedic Surgical ﬁndings. Patients with hemiplegia,
neurological deﬁcit, those who have primary pathology else-
where with referred pain to the shoulder were excluded from
this study.
2.2. Methods
A. Full clinical history & thorough orthopedic and neurolog-
ical examination.
B. Plain X-ray of the affected shoulder (A-P view) for detec-
tion of fracture, dislocation, bony lesion, soft tissue
swelling or calciﬁcation.
C. Real-time U/S of affected shoulder and contralateral
side for comparison:
The U/S examination was performed, with high frequency
superﬁcial linear probe (6–12 MHZ) with instrument B-K
Medica with the patient seated on a chair and the examiner
facing the lateral side of the shoulder to be examined. The bi-
ceps tendon was ﬁrstly examined with the patient resting his or
her fore-arm in a supine position on his or her thigh & the ten-
don is ﬁrstly examined in a transverse plane from the level
where it emerges from underneath the acromion process to
muscle inferiorly. The transducer then rotated 90 to examine
the tendon in longitudinal plane. Next the subscapularis ten-
don is imaged with the patient’s arm externally rotated, and
the transducer was put transversely at the level of the lesser
tuberosity, then the transducer is rotated 90 to examine the
tendon in the transverse plane. The supraspinatus tendon is
then examined by extending the patient’s arm posteriorly
and placing the palmer side of the hand on the posterior aspect
of the iliac wing with elbow ﬂexed, directed posteriorly to the
midline (i.e., the patient was asked to place the arm behind the
back or to reach the back pocket by the hand). The transducer
is put posterolateral to the shoulder joint .The transducer is
oriented parallel to the tendon (approximately 45 between
coronal & sagittal planes) to visualize the ﬁbers in longitudinal
plane. The transducer is rotated 90 to examine the tendon in
transverse plane. Finally posterior shoulder was examined in
the transverse plane to visualize posterior glenohumeral joint
as well as the infraspinatus and teres minor tendons.
A. MR imaging of the affected shoulder:
MR examination was performed with 1.5 T. (Signa, GE
healthcare, USA), with a phased array shoulder coil. The pa-
tient was scanned in supine position with head toward the
pore; the arm is neutral or slightly externally rotated & away
from the chest as possible to avoid motion transmission from
respiration. Using the shoulder coil supplied by the manufac-
turer in two different sizes, we used the suitable coil size
according to the size of the patient’s girdle.
The MRI scanning protocol included the following: axial,
oblique coronal and oblique sagittal with different pulse se-
quences as follows; Oblique coronal with TIWI (TR;400–
600 ms, TE; 12 ms, F.O.V. 16 · 16 cm, Matrix; 320 · 256, slice
thickness; 5 mm, interslice gap; 1 mm). Oblique coronal with
T2WI (TR; 2700–3500 ms, TE; 102 ms). Oblique coronal
T2WI, with fat suppressed images (TR; 3000–3500 ms, TE;
102 ms). Oblique sagittal TIWI (TR; 400–600 ms, TE; 12 ms,
Table 2 Classiﬁcation of the 30 patients of our study
according to their ﬁnal diagnosis.
Groups No. of patients %
GI. Rotator cuﬀ disorders 15 50
FTT 7
PTT 5
Tendenosis 3
GII. Shoulder joint instability 11 36.67
GIII. Neoplastic disorders 3 10
GIV. Biceps tendenosis 1 3.33
Total No. 30 100
Table 3 Comparison between U/S and MRI in detection of
RCD.
RCD No. of detectable cases by
U/S MRI
Tendenosis 3 3
PTT
Articular side 4 3
Bursal side 1 1
Intertendenious 1 1
FTT 6 7
Total No. 15 15
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& interslice gap; 1 mm.
2.3. Image analysis
Tendenosis appeared ultrasonically as heterogonous bulky ten-
don in all cases in comparison to other side, while on MRI ap-
peared as intact tendon with T2WI &T2WI with fat
suppression with high signal intensity (less than ﬂuid).
PTT appeared in U/S examination as ﬂuid ﬁlled defect in
part of the tendon (in its articular side, bursal side, in the sub-
stance of the tendon) while on MRI examination appeared as
focal disruption of the tendon with high signal intensity equal
to ﬂuid on T2WI&T2WI with fat suppression.
FTT appeared in U/S examination as ﬂuid ﬁlled defect in
the whole tendon and/or loss of convexity of the tendon, while
on MRI examination appeared as complete disruption of the
tendon from its superior to its inferior border with high signal
intensity equal to ﬂuid on T2WI&T2WI with fat suppression,
associated with loss of convexity in one of them.
MRI detects superior, anterior or posterior labral tear. The
MR criterion for the diagnosis of labral tear was an abnormal-
ity of the glenoid labrum morphology or abnormal signal
intensity.
2.4. Statistical analysis
The diagnostic efﬁcacy of U/S and MR in diagnosis of rotator
cuff disorders and shoulder joint instability was compared and
correlated with arthroscopic and orthopedic surgical ﬁndings
which considered the gold standard of reference. The sensitiv-
ity, speciﬁcity and overall accuracy of U/S and MRI were cal-
culated in comparison with the gold standard. Data entry was
done by SPSS version 13 and analyzed by the same software. A
p value < 0.05 was considered signiﬁcant.
3. Results
This study included 30 patients (20 males and 10 females) with
age ranging from 17 to 60 years, who presented clinically with
shoulder pain and/or movement limitation especially abduc-
tion movements. Age & sex distribution of those were analyzed
as shown in Table 1.
The included 30 patients of this study were divided into
four groups according to their ﬁnal diagnosis through U/S &
MRI ﬁndings in correlation to arthroscopic & orthopedic
surgical data as shown in Table 2.Table 1 Age and sex distribution of 30 patients of our study.
Age group (years) Sex Total no.
Male Female No. %
No. % No. %
10–20 3 15 0 0 3 10
>20–30 7 35 1 10 8 26.67
>30–40 3 15 2 20 5 16.66
>40–50 4 20 2 20 6 20
>50–60 3 15 5 50 8 26.67
Total no. 20 100 10 100 30 100The 6 patients who were diagnosed ultrasonically had PTT.
Only 5 of them were conﬁrmed on MRI to have PTT while the
remaining case conﬁrmed on MRI had FTT. The other 6 pa-
tients with FTT and the 3 patients with tendenosis were
equally diagnosed on either U/S or MRI as FTT and tendeno-
sis as shown in Table 3, Figs. 1–3.
The 15 patients with rotator cuff disorders were evaluated
for associated ﬁndings by U/S and MRI like presence of sub-
acromial, subdeltoid, bursal ﬂuid, shoulder joint effusion,
atrophic changes of muscles, biceps tendon sheath ﬂuid collec-
tion, acromioclavicular joint hypertrophy as shown in Table 4.
In our study 11 patients had shoulder instability; 8 patients
had anterior labral tear 8/11(72.7%), 2 patients had superior
labral tear 2/11(18.2%) and only one patient had posterior lab-
ral tear 1/11(9.1%) as shown in Table 5, Figs. 4 and 5.
The patient with posterior dislocation & posterior labral
tear (reverse Bankart lesion) had also reverse Hill-shachs lesion
in the anteromedial aspect of the humeral head & appeared on
MR as an irregular defect in the cortex as shown in Table 6.
The diagnostic efﬁcacy of U/S and MR in diagnosis of rota-
tor cuff disorders and shoulder joint instability was compared
and correlated with arthroscopic and orthopedic surgical ﬁnd-
ings which considered the gold standard of reference. The sen-
sitivity, speciﬁcity and overall accuracy of U/S and MRI were
calculated in comparison with the gold standard, as shown in
Tables 7 and 8.
4. Discussion
High resolution U/S and MRI are successful imaging modali-
ties for both rotator cuff and non-rotator cuff disorders and
have important implications in the management of rotator cuff
pathologies (15).
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Fig. 1 (A–F): Female patient aged 52 years, with Rt Supraspinatus tendenosis. (a) Plain X-ray of the Rt. shoulder (A.P.V.) revealed; no
detectable bony or articular abnormality. (b and c) (Real- time U/S (L.S & T.S.) of the supraspinatus muscle revealed; bulky tendon with
heterogonous echotexture(*). (d) U/S of acromioclavicular joint revealed associated A.C. joint hypertrophy (arrowhead) with joint space
narrowing. (e and f) T2WI Coronal oblique& T2WI Coronal oblique with fat suppression of the Rt. shoulder revealed; increased signal
intensity of the supraspinatus tendon (less than ﬂuid) without disruption, but associated with subacromial/subdeltoid bursal ﬂuid
collection.
838 M.A. Youssef et al.MR imaging of the shoulder is widely used for assessment
of the impingement and instability related clinical condition.
The complex anatomy of even a small structure of shoulder
joint has gained more importance within the last two decades
due to increasing spatial resolution of MR imaging (13).
High resolution U/S has gained increasing popularity as a
diagnostic tool for the assessment of soft tissue in shoulder
impingement syndrome. U/S is a powerful and accuratemethod for the diagnosis of rotator cuff tears and other rota-
tor cuff abnormalities, provided the examiner had a detailed
knowledge of shoulder anatomy, uses a standardized examina-
tion technique, and a thorough understanding of the potential
pitfalls, limitations & artifacts (16).
Our study included 30 patients who were complaining of
unilateral shoulder pain and/or movement limitation mainly
abduction movement. The 30 patients were divided into four
tearhumerus
supraspinatus
deltoid
tear
supraspinatus
deltoid
d e
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Fig. 2 (a–e):Female patient aged 52 years, with Lt. supraspinatus tendon PTT. (a) Plain X-ray of the Lt. Shoulder (A.P.V.) revealed a
small well deﬁned osteolytic area at the superolateral aspect of humeral head. (b and c) (real-time U/S, T.S. & L.S.) revealed; hypoechoic
ﬂuid ﬁlled defect (arrowed) in the articular side of supraspinatus tendon. (d and e) (T2WI coronal oblique &T2WI coronal oblique with fat
suppression of the Lt. shoulder) revealed; abnormal high signal intensity at the articular side of the supraspinatus tendon associated with
subacromial/subdeltoid bursal ﬂuid collection in addition to regional cortical irregularity & subarticular minute cyst in the posterolateral
aspect of the humeral head.
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tients; with rotator cuff disorders, GII. Included 11 patients;
with shoulder instability, GIII. Included 3 patients; with neo-
plastic disorders & GIV. Included one patient; with biceps
tendonitis.
In our study the most common affected age groups were;
>20–30 years and >50–60 years as 8 patients were presentin each group 8/30 (26.7%). The rotator cuff disorders were
the most common causes of shoulder complaints 15/30
(50%), followed by shoulder instability 11/30 (36.6%).
G.I included 15 patients with rotator cuff disorders; 12 pa-
tients 12/15 (80%) were having rotator cuff tears (7 patients
with FTT. and 5 patients with PTT.), and 3 patients with rota-
tor cuff tendon tendenosis 3/15 (20%).
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Fig. 3 (a–e,e1,f,g,h): Male patient aged;48 years, with Rt. supraspinatus tendon FTT. (a) Plain X-ray of the Rt. shoulder revealed; no
detectable bony or articular abnormalities. (b–d) & (e, e1) (Real-time U/S. of the Rt. Shoulder) revealed; discontinuity of supraspinatus
tendon ﬁbers with large hypoechoic ﬂuid ﬁlled defect in its distal part extending from the bursal to articular side (FTT.) with double
cartilage sign (arrowed) and shoulder joint effusion (curved arrow) extending to the subacromial/subdeltoid bursa(*) and around biceps
tendon(arrowhead). (f), (g) (T2WI. & T2WI with fat suppression coronal oblique of Rt. Shoulder revealed; high signal intensity (equal to
the ﬂuid) occupying the whole thickness of the distal part of the supraspinatus tendon (FTT) with tendon retraction associated with
shoulder joint effusion extending into subacromial/subdeltoid bursa. (h)Axial gradient of the Rt. Shoulder revealed; ﬂuid around the
biceps tendon extended from shoulder joint effusion.
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Table 4 U/S and MRI ﬁnding association in the 15 patients with rotator cuff disorders.
Associated ﬁndings No. of detectable cases by
U/S % MRI %
Subacromial/subdeltoid Fluid collection 8 (53.3) 11 (73.3)
Shoulder joint eﬀusion 2 (13.3) 7 (46.7)
Biceps tendon sheath Fluid collection. 6 (40) 7 (46.7)
Atrophic changes of muscles 1 (6.67) 2 (13.3)
Acromioclavicular joint hypertrophy 7 (46.5) 7 (46.7)
Acromial lateral downward sloping 0 (0) 1 (6.7)
N.B. More than one associated ﬁnding in the same patient.
Table 5 Different labral lesions in the 11 patients with shoulder instability.
Labral lesion No. of detectable cases by Total no. %
U/S MRI
Anterior labral tear: – 8 8 72.7
Bankart lesion – 5
Osseous Bankart lesion – 3
Superior labral lesion – 2 2 18.2
Posterior labral lesion (reverse Bankart lesion) – 1 1 9.1
Total no. – 11 11 100
Hill sachs 
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Fig. 4 (a–e): Male patient aged 21 years old, with recurrent Rt. shoulder anterior dislocation (ﬁbrous Bankart lesion with Hill-sachs
deformity). (a) Plain X-ray of the Rt. Shoulder (A.P.V.) revealed; bone defect (arrowed) in the superolateral aspect of the humeral head
(Hill-sachs deformity). (b) (Real-time U/S., T.S.) of the Rt. Shoulder at the level supraspinatus tendon revealed; triangular bony
depression (arrowed) in the posterosuperolateral aspect of the humeral head with its base toward cutaneous surface (hill-sachs lesion). (c
and d) (Gradient axial plane of the Rt. Shoulder) revealed; high signal intensity the anterior inferior labrum, associated with irregularity of
posterosuperlateral aspect of humeral head (Hill-sachs lesion). (e) T2WI with fat suppression oblique coronal of the Rt. shoulder revealed;
abnormal high signal intensity within the bone marrow (bone marrow edema) at the posterosuperolateral aspect of humeral head.
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Fig. 5 (a,b,c,d.) Male patient aged 35 years with recurrent anterior dislocation of the Rt. Shoulder (osseous Bankart lesion with Hill-
sachs deformity). (a) Plain X-ray of the Rt. Shoulder (A.P.V.) revealed; an irregularity of anteroinferior glenoid with visualized regional
bone fragment. (b) Rt. supraspinatus T.S. U/S revealed; normal echopattern, thickness & contour of supraspinatus & deltoid tendon. (c
and d) (Axial gradient of the Rt. shoulder) revealed; cortical defect at the posterosuperolateral aspect of the humeral head (Hill-sachs
lesion) and abnormal high signal intensity with deformity of the anteroinferior labrum with detached bone fragment from the anterior
glenoid (osseous Bankart lesion).
Table 6 Hill-sachs lesion in the 11 patients association with shoulder instability.
Hill-sachs and reverse Hill-sachs lesion association No. of detectable cases by
U/S MRI
Hill-sachs lesion association
In 8 patients with Bankart lesion 5 7
Hill sachs lesion association in 2
Patients with superior labral tear – –
Reverse Hill sachs lesion in one patient
with posterior labral tear (Reverse Bankart lesion)
– 1
Table 7 Total sensitivity, speciﬁcity and accuracy of U/S &
MRI in diagnosis of RCD and associated ﬁndings.
RCD & associated
ﬁndings
Sensitivity
(%)
Speciﬁcity
(%)
Accuracy
(%)
P-value
US 97.7 98.2 98 <0.05
MRI 99.2 98.8 99 <0.05
Table 8 Total sensitivity, speciﬁcity and accuracy of U/S &
MRI in diagnosis of shoulder instability and associated
ﬁndings.
Shoulder instability &
associated ﬁndings
Sensitivity
(%)
Speciﬁcity
(%)
Accuracy
(%)
P-value
US 26.5 62.5 49.8 >0.05
MRI 94 96 95 <0.05
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curs mostly at the insertion of the cuff tendons and occurs
mostly at the supraspinatus tendon. This in agreement with
our study where all three patients who had tendenosis were
occurring in supraspinatus tendon 3/3 (100%) & appeared
ultrasonically as heterogeneous bulky tendon in comparison
to the healthy side. & conﬁrmed on MR and appeared as
abnormal high signal intensity within the supraspinatus tendon
in T2WI with fat suppression but less than that of the ﬂuid,
and without focal disruption of the tendon.
Most of the rotator cuff tears occur at the site of insertion
of the cuff into greater tuberosity and most tears originate in
the supraspinatus tendon, but if severe enough they may ex-
tend posteriorly to involve infraspinatus, teres minor tendons
(17). This is in agreement with our study, where the supraspi-
natus tendon was involved in all cases with rotator cuff tears
12/12 (100%).
Rutten et al. (18) reported that out of 44 patients of their
study; 24 patients were having FTT 24/44(54.5%) and 20 pa-
tients were having PTT 20/44(45.5%). This is in agreement
with our results in which out of 12 patients had rotator cuff
tears, 7 patients were having FTT 7/12(58.3%) and 5 patients
with PTT 5/12(41.7%).
In our study out of 6 patients who were diagnosed ultrason-
ically having PTT, 5 patients were conﬁrmed on MRI to have
PTT, while last one patient was correctly diagnosed on MRI to
have FTT. This is in agreement with Rutten et al. (18) who
found that out of 8 patients of this study who were diagnosed
ultrasonically having PTT, 6 patients were conﬁrmed to have
PTT on MR, while the other two patients were correctly diag-
nosed as FTT.
A PTT appeared on U/S examination as a hypoechoic ﬂuid
ﬁlled defect in the cuff tendon either on its bursal side, articular
side or in the substance of the cuff itself. The articular side
PTT is the most common type (17) This is in agreement with
that of our study where out of 6 patients who were diagnosed
ultrasonically having PTT., 4 of them were in the articular side
4/6 (66.6%), only one in the bursal side 1/6(16.7%) and the last
one was intratendoneus 1/6(16.7%).
A FTT appears on U/S examination as either non-visuali-
zation of the cuff, or ﬂuid ﬁlled defect or loss of normal con-
vexity of the cuff, or only seen with compression of the
deltoid muscle against the cuff with the transducer. A ﬂuid
ﬁlled defect of the whole tendon is the commonest appearance
as it is easy to be identiﬁed ultrasonically (19). This is in agree-
ment with our results where out of 6 patients with FTT on U/S
examination, 5 patient appeared as ﬂuid ﬁlled defect in the
whole tendon 5/6(83.3%). While the last one case showed loss
of normal convexity 1/6(16.7%).
According to Shrestha et al., (15) interruption of tendon
continuity is the most speciﬁc MR ﬁnding of FTT. In our
study out of 7 patients with FTT; 6 patients showed complete
disruption of the tendon (6/7)(85.7%) with T2WI and T2WI
with fat suppression and high signal intensity (equal to ﬂuid)
& only one patient showed focal disruption.
According to De Jesus et al. (20); for the diagnosis of FTT
or PTT, there is no statistically signiﬁcant difference between
MRI & U/S. This in agreement with our study where all
patients with PTT were diagnosed by either U/S or MRI with
no signiﬁcant difference and out of 7 patients with FTT, 6
patients were diagnosed by U/S and only one patient wasmisdiagnosed ultrasonically as PTT & correctly diagnosed as
FTT on MRI.
A common sonographic ﬁnding associated with rotator cuff
tears includes ﬂuid in the subacromial/subdeltoid bursa and
glenohumeral joint. Subacromial/subdeltoid ﬂuid collection
appears as anechoic area that empties on compression. It can
be seen in front of biceps tendon and between rotator cuff
and deltoid muscles. Glenohumeral joint effusion appears as
anechoic or hypoechoic area that can be visualized in the pos-
terior aspect of the joint or in the biceps tendon sheath (19).
MRI is also able to depict these effusions & even more sensi-
tive (21). This is in agreement with our study where out of
15 patients with rotator cuff disorders, 11 patients were having
subacromial/subdeltoid ﬂuid collection 11/15(73.3%) on MRI
examination while on U/S only 8 patients were detected 8/
15(53.3%). Also out of 7 patients with FTT were having sub-
deltoid/subacromial ﬂuid collection 7/7(100%) on MRI, while
only 4 patients having subdeltoid / subacromial ﬂuid collection
4/7(57.14%) on ultrasonography.
In our study out of 15 patients with rotator cuff disorders 7
patients were having associated biceps tendon sheath collec-
tion 7/15(46.7%) on MRI, while only 6 patients were detected
on U/S 6/15(40%). Also an associated glenohumeral joint effu-
sion was detected in 7 patients on MRI 7/15(46.7%), while
only two patients were detected on U/S 2/15(13.3%).
We found also some osseous abnormalities associating rota-
tor cuff disorders. Out of 15 patients with rotator cuff disorders;
7 patients were having associated acromioclavicular joint hyper-
trophy 7/15(46.7%) & diagnosed equally through U/S & MRI
examinations. Also downwards sloping of acromion was de-
tected byMRI in one patient 1/15(14.3%)& non-detected ultra-
sonically. This is in agreement with Shrestha et al., (15) who
found that out of 50 patients with rotator cuff disorders, only
2 patients were having sloping acromion 2/50(4%).
The glenohumeral joint is the most commonly dislocated
joint in the body, and anterior instability is the most common
type of shoulder instability (22). In our study out of 11 patients
with shoulder instability; 10 patients were having anterior
instability 10/11(90.9%) and only one patient was having pos-
terior instability.
There are many challenges in applying U/S to patients with
shoulder instability as the anatomic structures of the shoulder
are complex and the glenohumeral joint is relatively deeply lo-
cated and we experienced some muscular patients in whom we
could not evaluate the glenoid labrum with the high frequency
transducer (23). Also limitation of U/S includes a smaller ﬁeld
of view and limited visualization of associated bone and bone
marrow abnormalities, while MR provides anatomic informa-
tion for accurate diagnosis of injured athletes, even without
contrast (24). This is in agreement with our study in which
all 11 patients with labral tears could not be detected ultrason-
ically but detected adequately on MRI examination.
Bankart lesion; an avulsion of the antero-inferior glenohu-
meal ligament and labral complex from the glenoid rim with
rupture of scapular periosteium results from injury to the ante-
roinferior labro-ligamentous structures in anterior dislocation.
It can be either purely cartilaginous or may involve the under-
lying bone also (22).
In our study, the anterior labral tear was the most common
type of labral injury where out of 11 patients with shoulder
instability; 8 patients 8/11(72.7%) were having anterior labral
tear {(5 with Bankart lesion 5/8(62.5&) and 3 with osseous
844 M.A. Youssef et al.Bankart lesion) 3/8(37.5%)}, 2 patients were having superior
labral tear, and 1 patient was having posterior labral tear. This
is in agreement with Jeong et al. (23) who found that out of 18
patients with labral injuries, 14 patients were having anterior
labral tear 14/18(77.7%).
MR detects superior, anterior or posterior labral tear. The
MR criterion for the diagnosis of labral tear was an abnormal-
ity of the glenoid labrum morphology or signal intensity (25).
Hill-Sachs lesion which is a compression fracture occurs in
the posterosuperolateral aspect of humeral head in cases of
recurrent anterior dislocation of the shoulder & can be de-
tected easily by U/S. It should be detected in 75% of patients
with recurrent anterior shoulder dislocations by U/S (19) and
MRI can reveal the presence of fracture or edema, and conﬁrm
the more recent nature of the Hill-sachs lesion (24).
In our study out of 8 patients with Bankart lesion and ante-
rior labral tear, 7 patients were having Hill-sachs lesion de-
tected through MRI 7/8(87.5%), while on U/S examination
only 5 patients were detected 5/8(62.5%).
Reverse Hill-sachs lesion consists of an anteromedial supe-
rior humeral head impaction fracture that is often associated
with a reverse Bankart lesion (posterior labrum glenoid disrup-
tion) (22). In our study and out of 11 patients with shoulder
instability & labral injury there was one case 1/11(9.1%)with re-
verse Hill-sachs lesion associating reverse Bankart lesion diag-
nosed through MRI & could not be detected ultrasonically.
5. Conclusion
U/S and MRI are valid diagnostic modalities in detecting,
characterizing and discriminating the rotator cuff disorders,
with no signiﬁcant comparable difference. U/S is ideal for
use as a screening tool as it is cheap, rapid, non-invasive,
widely available, dynamic assessment and an ideal for patients
unsuitable for MR examination. MR is indicated when there is
a question of an abnormality related to the labrum, articular
cartilage, bone marrow or deep soft tissue. U/S has many chal-
lenges in patients with shoulder instability, while MR provides
accurate diagnosis event without contrast.
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